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Weathering: decomposition of rocks 


There is a distinction between 
ered leel a 2 ook aa weathering and erosion: 
\ | ¢* Weathering converts exposed rock to 
soil in place 


** Erosion transports dissolved or 
fragmented material from the source 
area where weathering is occurring to 
a depositional environment . 


** Most of the earth’s surface is covered 
by exposure of sediment or 
sedimentary rock, by area. 


“* But the sediment layer is thin in most 
places, with respect to overall crustal 
thickness, so sedimentary rock is a 
minor volume fraction of the crust (in 
part by definition: once buried to the 
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=| Sedimentary Metamorphic metasediments). 


There are two type of process that cause the 
alteration of rocks (on surface): 


=> Physical 
=» Chemical 


“* breaking rock into smaller fragments 


= those smaller fragments : detritus, clast 


e The destruction of rocks at the Earth’s surface by 
weathering has two fundamental modes of operation: 


> Chemical weathering is dissolution or alteration of the 
original minerals, usually by reactions with aqueous 
solutions 
¢ Chemical weathering puts ions from the source minerals into 
solution for subsequent erosion by transport in flowing water as 
dissolved load. 
> Physical weathering is fragmentation into progressively 
smaller particles, from intact outcrop to boulders and on 
down to mineral fragments and sand grains. 


e Physical weathering makes loose pieces of rock available for 
downslope movement by mass wasting or transport in flowing 
water as suspended or bed load. 
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Development of Joints (fractures) in Bedding 
Granite and Sedimentary as a result planes 
of uplift and erosion 


Vertical joints “Exfoliation 
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There are several agents that can cause joints to 
open and rocks to form fragments: 


1. Frost wedging 

. Root wedging 

. Salt wedging 

. Thermal expansion 
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. Animal/humans influence 
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Crack opening as a result of frost wedging 
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Summary Physical Weathering 


eAnything that promotes disaggregration of a rock so that pieces can form soil or be 
eroded away by wind, water, or gravity transport is physical weathering. 
Y The distinction between physical weathering and erosion is subtle, but think of physical 
weathering as fragmenting the rock and erosion as carrying the fragments away; at times 
these may be the same event, of course. 
eRocks that are jointed or faulted or have pre-existing weak zones are most easily 
weathered. 
v Few of the stresses associated with physical weathering are significant compared to the 
tensile strength of intact rocks; something, has to start the process, either initial cracks and 
weaknesses or chemical attack on mineral cohesion. 
Organisms, especially plants (think tree roots), are fond of breaking up rocks. 
eFreeze-thaw, frost wedging, frost heave...the volume change between ice and water is 
effective in widening cracks in rock in suitable climates. 
ePhysical abrasion by flowing air or water, or more often by rock particles already 
mobilized by water or wind (think Fossil Falls). 
eTectonics...rocks caught in a fault zone are definitely undergoing physical weathering. 
*Ete. 
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Chemical 


e Water plays importance role 

= Reaction with rock forming minerals 
¢ Most effective in warm climates 
e Example: 


— Halite (rock salt, NaCl) dissolve in pure rainwater 
— Calcite (CaCO3) only soluble in acidic water 


= Calcite rock: limestone = soluble in wet climate 
= form caves, underground rivers. 


Water can react with other minerals, K-feldspar (important in e.g, granite) reacts with slightly acidic water to 


form kaolinite (a clay mineral). 


2K{AISi;0,] +  2H;CO; = + HO 8 == 


K-feldspar carbonic acid water 
AlfSi0s(OH), + 2K + 2HCO;) + 4810; 
kaolinite potassium —_—bicarbonate silica in 


(clay mineral) ions ions solution 
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Many other silicate minerals react slowly with 
(acidic) water to form clay minerals ( a process 
called hydrolysis). 

= All dark minerals 


= Quartz = resistant 


Oxidation can play an important role in the chemical alteration of minerals, Iron is the critical element in this 
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context because it exists in two oxidation states, Fe~ and Fe’. The oxidation (rusting) of iron is a well- 


known phenomenon, not least to car owners. Two reactions are involved: 


=) a xe, 
4Fe — 30; = Fe 30; 
ferrous iron hematite 


4Fe~ +0, + 2H,0 = 4Fe” O(OH) 
goethite 


Both the minerals hematite and goethite are components of rust. 
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Hematite Outcrop 
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Hematite Outcrop 
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Plate 8. Partly oxidised chalcopyrite stringer vein with iron stained 
calcite (above) and granular dolomite (below). 
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